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Introduction
Wild boar Sus scrofa Linnaeus, 1758 have long been labelled as "nomadic", "wandering" or "migrating" and are therefore a tempting material for movement studies. Moreover, this species is generally biphasic with a nocturnal active phase (Mauget 1984) which greatly simplifies the interpretation of radiotracking results. Long movements within the home range , seasonal changes in home range location (Singer et al. 1981) , long distance dispersion of subadults (Spitz et al. 1984) , and even long distance wandering of a mother with piglets (Baettig 1980) have been observed. In a review, Dietrich (1984) cited very distant dispersal of tagged animals recorded in East Germany and Poland (males up to 300 km, females up to 100 km). Such movements are difficult to monitor except with the newly developped satellite tracking technics. Nevertheless, any great change in location, whatever the distance, is the result of a sequence of daily movements. In another review Mauget et al. (1984) showed that the spatial behaviour of the wild boar is a complex mixture of faithfulness to restricted areas and wandering. As a rule females generally hold long-term small home ranges, while males are more erratic, at least in their subadiult stage.
Detailed observations by Gundlach (1968) , describing the development of behaviour, point out a number of features that support the idea that feeding behaviomr corresponds to very slow movements (rooting and digging behaviour) and even to going back and forth around a central place (the wild boar can pick up voluminous items, such as maize ears or a mammal corpse, which are carried to a quiet place ffor eating). However, other activities can lead to the same movement pattern, for instamce wallowing and tree rubbing. Occasional fast back-and-forth movements duriing feeding activity, as well as travelling across open areas, or escaping after a disturbance, are all performed at a speed exceeding 2 km/h (F. Spitz, unpubl.) . We can sum it up> as follows: movements slower than 1 km/h generally correspond to feeding, exploriing, wallowing and marking, and movements faster than 2 km/h can be interpreted as connecting movements, excursions and escaping. Mauget (1979 Mauget ( , 1980 propossed classifying the observed movement according to their geometrical pattern and speed.. In addition to slow and fast movement, he used the term 'zone activity' to describe goiing back and forth within a restricted area, which he termed 'activity zone\
In the present paper, we try to analyze and classify the movements performed by radio-equipped wild boars during single nights as a means of better understanding suich travelling behaviour.
A relatively long "methods" chapter will be devoted to a clear definition of tthe material facts and the parameters used in the movement analysis. Variability in resuilts will be tested principally by comparing two sets of individuals (subadult males axnd breeding females).
Materials and methods

Study area
Grésigne (ca 44° N and 1°45' W) is a forested area located on the southwestern border of Maassif Central in the south of France, with a Mediterranean Atlantic climate. Altitudes ranged from 100 to 500 m a.s.l. Half of the area devoted to the study of wild boar populations was covered with deciduous oak foarest and chestnut copses, the rest with pastures, old fields and a few crops and vineyards. At least 23% off the area consisted of very favourable habitats for wild boar resting places (Janeau and Spitz 19984) . Radiotracking operations extended over more than 200 km .
Animals
The Grésigne wild boar population was studied from 1978 to 1982 (Spitz ct al. 1984) . Live trapping\ was done with traps allowing simultaneous capture of up to 6 individuals ("cage" traps) or more thann 10 ("corral" traps). A total of 86 individuals were caught in 1978 (8), 1979 (29), 1980 (38) and 1981 (11) ), in a network of 12 traps extending over 3,500 hectares. The species is intensively hunted from October to ecarly January, generally by small hunting teams with hounds. Mating occurs principally during the shoooting season and farrowing takes place from February to August, with a peak in April May (Spitz 1984 , Pépiun el al. 1987 . Hunters seldom kill animals weighing less than 15 kg (G. Valet, unpub.) . The average dennsity before the shooting season, for the hunted part of the population, was estimated at about 2.5 per 100 hectares (Spittz et al. 1984) , i.ee. about 90 individuals for the trapped area. About 40% were shot, so that the total population of adults aind subadults after hunting was about 55 individuals. According to the known structure in thte shot sample (Pe:pin et al. 1987 ) a tentative picture of the "normal" population present in our study area before farrowing woiuld be: 25 females, including 8 to 12 breeding adults, and 30 males, including 5 to 10 adullts.
Only individuals weighing more than 38 kg were radio-equipped, i.e. only adult females, and subadult or acdult males. The characteristics of the radio-equipped animals are listed in Table 1 . Nine animals were studiied during 24-ho>ur sessions and are considered in the present study. All 4 females were breeding. Population distribution and home range studies (Spitz and Janeau 1988) showed that the females belomg to three different breeding groups concentrated in the central part of the study area. The 6 subadult malets radio-equipped in 1981 (including the 4 dealt with in the present study) lived in larger home ranges. Thesce overlapped, creating a common part which was located within the 1980 breeding female home ranges. Theste males belong to 2 or 3 family groups born in February and April 1980. In addition to the 1980 breeding females and the 1981 subadult males, we monitored from November 1979 to February 1981 a male born in early 1979, and we obtained 2 radiotracking sessions of a 1979 breeding female.
The movement and activity study described hereafter deals with 2 main sets of individuals: breediing females in summer-autumn (4 individuals and 10 radiotracking sessions) and subadult male« in spring (4 individuals and 8 sessions), plus one male followed from the subadult to the adult stage (18 stessions). In order to avoid direct disturbance by hunting, all radiotracking sessions were conducted at leaist 36 hours after a hunting day.
Radiotracking
Animals were equipped with AVM SB2 type radio-transmitters in collars with a total weight of c. 80(0 g. Potential battery life was about 2 years but most animals were checked for 2-3 months, only one fi'or more than 18 months.
Radiotracking operations were conducted with 2 vehicles equipped with a null-peak system and AVM LA 122 receivers. Radio fixes were recorded simultaneously in both vehicles (synchronized by VHF transceivers) generally with an interval of 15 to 20 min for each animal, up to a maximum of 30 minutes. Beariings were estimated by reference to the bearing of radio beacons placed at known locations . Sessions started with the first movement following the location of the animal at its daytime restinig site, and ended after the animal had been confirmed to settle in its next resting place.
The number of fixes per session depended on the length of the activity phase and the interval between fixes. The location accuracy of a fix depended on the angular error in each receiving station and on the distamce from receiving antenna to animal (Heezen and Tester 1967) . In Gresigne, our mobile stations were usuallly 1 to 2 km from the animal, and the angular error usually small (about ± 1°). For these conditions, the area o)f uncertainty for each fix was smaller than 50 x 50 m, that was verified by a number of experimental localizations of "lost" transmitters, and the discovery of farrowing nests after radio-localization. In fact, we have considered that location points cannot be distinguished accurately when they are separated by less than 50 m. Consequently, individualizing more or less parallel segments of an animal's path which were less than 50 m apart was considered unrealistic.
Description of the daily movement
Basic statements: During a radiotracking session, the nocturnal movement of the wild boar are recorded in terms of points. We assume that the actual walk was represented by the successive segments joining the successive points. We calculated the average speed as the quotient of a segment length by the time elapsed. We identified an "activity zone" when a number of segments (at least 2) went here and there within a small area (less than 25 hectares) for a duration of at least 1 hour. Zone activity was delimited in space on the movement map, and in time by its first and last recorded point. To simplify the classification of movements we only considered a limit at 1 km/h separating "slow" or "possibly feeding" from "fast" or "certainly not feeding". We identified slow or fast segments outside activity /ones only. 500 m-radius circle. Fig. 1) : Total distance travelled (TDT) -this parameter was estimated as minimal by adding all segments from fix to fix Sempere 1978, Janeau and Spitz 1984) . We know, after Tester and Siniff (1965) that this distance is only an underestimate of the actual distance covered. Average radius (AVR) -this is the mean of the distances of fixes to the apparent center of activity (Calhoun and Casby 1958) . Distance between resting places (DRP) -this is the straight-line distance from the initial resting place to the next one. Great axis (GA) -this is the straight-line distance between the 2 most distant fixes. Total activity duration (AD), time spent in activity zones (ZD), time spent in slow movements (SLD), time spent in fast movements (FD), do not need comments. Slow activity duration (SA) is the total of ZD and SLD. General pattern -a study of the daily movement pattern through multivariate analysis appeared very deceiving when using the above-cited parameters. They can reveal the extent and some distributional traits of the daily range but not its design. In the absence of any adapted shape-analysis software, we have followed the visual classification proposed in Spitz (1989) : movements observed in the present work were classified by comparison with the typical patterns represented in Fig. 2 . Time profiles: variation in the course of the night was analyzed for speed and distance from the starting point. Fig. 2 . Models of the 4 typical movement patterns according to Spitz (1989) . ZA = activity zone. Double lines = fast movement. Simple lines = slow movement.
Measurements (
Statistical methods
Averages were compared by the /-test. Tendencies were analyzed by simple regression. Cross-tables were submitted to the chi-square test (^2-test). Non-linear regression was used to detect seasonal tendencies.
The respective influence of various factors on parameters of the daily range was assessed by a segmentation programme (STATITCF software library, ITCF, France). This programme belongs to the group of Automatic Interaction Detection techniques (Morgan and Sonquist 1963) .
Results
General pattern of the movement
Four principal patterns have been observed: (1) Small zone (8 occurrences) -the individual spends all night moving within the same activity zone, sometimes with a few short excursions outside, and/or a short movement to a distant resting place.
(2) Ranging (9 occurrences) -during its movement, the animal is steadily going farther from the starting point (except within activity zones, if any), even if not always straight away. The great axis of the total movement does not differ greatly from the line joining the resting places. (3) Loop (6 occurrences) -the wild boar follows a more or less elliptical route, the second resting place being relatively close to the first one. In practice we limited this distance to 800 m. (4) Zigzag (13 occurrences) -zigzag is a rather complicated movement with long straight walks separated by great changes in heading. Contrary to the ranging pattern, the great axis of the total movement may be quite distinct from the line joining the resting places. All patterns have been observed in both sexes. "Small zone'" is largely dominant in breeding females. In males "zigzag" is the dominant pattern while "small zone" is the rarest (Fig. 3) . No definite change with time or age is noticeable along the 18 sessions for male no. 10. Patterns other than "small zone" appear in breeding females as soon as 25 days after farrowing (Table 2) . All results are discussed with regard to the segmentation process taking into account the respective effect of individual, sex, period and departure mode. Three periods were considered: October-January is characterized by hunting activities and a high production of acorn and chestnut. February-June is a non-hunting period with plenty of chestnut and grass but acorns have become rarer. July-September is also a non-hunting period with plenty of invertebrates, the development of various underground organs in plants and the onset of small fruit production. Departure modes (see hereafter) were: "stay some time in zone activity" or "slow movement" or "fast movement". All results cited without statistical test are issued from the segmentation process and have been accepted at the 0.05 probability level. When taking the "individual" factor into account, this factor is always responsible for the first segmentation. However it is noticeable that all females behave similarly (they are always found in the same segmentation group) except for TDT. Results hereafter do not take individual effect into account. Total distance travelled: Period is the predominant factor, separating July-September (mean = 4914 m, n=ll, SD = 2131 m) from the other periods (mean = 7329 m, n = 25, SD = 3190 m). Global difference between males and females is moderate as illustrated in Fig. 4 .
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In male 05 the variation with age (or time) is shown in Fig. 5 . A two-peak pattern is observable, with peaks separated by about 1 year, that is an indication of a seasonal cycle with shorter TDT in summer. For breeding females, the distance covered increases with time after farrowing (r = 0.677, F-ratio = 7, 1 and 9 d.f., p = 0.03) but this could be a masked effect of season (Fig. 6) . The largest distances are observed in the "zigzag" pattern (mean = 8351 m, SD = 3117 m) and the "ranging" pattern (mean = 7351 m, SD = 3223 m), the lowest in the "small zone" (mean = 4561 m, SD = 2299 m) and "loop" (mean = 4346 m, SD = 833 m) patterns.
Average radius: Sex is the most differentiating factor, with longer AVR in males (mean = 659 m, SD = 331 m) than in females (mean = 245 m, SD = 176 m). Significant differences are also observed between the movement patterns: 944 m for "ranging" against 536 m for "zigzag" (r = 2.880, /? = 0.009) and 455 m for loop (/ = 3.214, p = 0.0067). The latter was significantly greater than "small-zone" (mean =172 m, / = 3.675,/? = 0.0032).
Distance between resting places: The first discrimination was due to sex (average in males: 1672 m, in females: 495 m, t = 4.296, p = 0.02). The definition of "small zone" and "loop" patterns include a limitation of this distance (800 m). An almost significant difference was observed between "ranging" and "zigzag" (respective means 2,510 m and 1,584 m, t = 1.928, p = 0.06). There was no significant effect of age or date after farrowing.
Great axis: The situation for this measurement was quite parallel to that observed for the distance between resting places. Both parameters are in fact strongly correlated (r = 0.832, / 7 -ratio = 77, 1 and 35 d.f.,p< 0.005). Highest average values were noted in the "ranging" pattern (mean = 3400 m, SD =1311 m), the lowest in the "small zone" pattern (mean = 900 m, SD = 366 m). "loop" and "zigzag" patterns were not significantly separated. Total activity duration: The first discrimating factor was the departure mode. Individuals beginning with zone activity were active longer (mean = 792 min, n = 17, SD = 132 min) than those moving away, slow or fast (mean = 645 min, n = 19, SD = 147 min). Within this second group, individuals observed during July-September and October-January were active longer (mean = 719 min, n=10, SD=112 min) than those observed in the February-June period (mean = 562 min, n = 9, SD = 138 min).
There was a global difference between females (mean = 781 min) and males (mean = 689 min, t = 4.6739, p = 0.0394). For movement patterns, significant differences appeared only between "ranging" and "zigzag" (823 min against 667 min, / = 2.495, p = 0.0205), and between "ranging" and "loop" (823 min against 637 min, / = 3.062, p = 0.0067). The variation along age (or time) for male 05 is presented in Fig. 7 . A non-linear regression shows a two-peak pattern, like in TDT, with an inter-peak interval of about 1 year. This agrees with the period effect noted with the segmentation programme.
Time spent in activity zones: Females spent significantly more time than males in zone activity (average values 596 min and 232 min, i = 5.077, p< 0.001). Values observed in the "small-zone" pattern were greater than in the three other patterns (626 min against respectively 279 min for "zigzag", with t = 3.775 and p = 0.0013, 273 min for "ranging" and 151 min for "loop").
Time spent in slow movement: The first differentiating variable was the departure mode. Individuals beginning with zone activity spent much less time in slow movement (mean =160 min, n=17, SD=197 min) than those moving away (mean = 334 min, n= 19, SD= 155 min). The global difference between females and males (respective means 132 and 298 min, t = 2.628, /> = 0.0123) was subordinated to this first segmentation. SLD observed in "small-zone" pattern (mean = 67 min) was significantly shorter than in "zigzag" (mean = 209 min, t = 2.645, p = 0.0153). Significant differences also existed between "zigzag" and "loop" (209 min against 402 min, / = 3.346, p = 0.0038) Time spent in fast movement: The first segmentation was due to sex. Females (mean = 52 min, SD = 57 min) performed less fast movements than males (mean = 158 min, SD =107 min). Similarly, "small zone" pattern differed significantly from "zigzag" and "ranging" (34 min against 178 and 171 min, p< 0.001), but not from "loop".
Time profiles
Examples of speed curves are given at Fig. 8 . Except for a few breeding females which stayed steadily at low speed, the curves are very irregular in shape with a low number of narrow peaks exceeding 2.5 km/h. Extreme values, above 10 km/h, were rarely observed and only for durations not greater than the fix interval (10 to 30 min).
Distance curves (examples in Fig. 9 ) present characteristic patterns, obviously related to the general pattern of the movement. In the "stay in a small zone" pattern, the distance curve shows a number of movements from and to the starting point but within 500 m from this point. What we have called "short excursions outside the activity zone" generally appear as short peaks above 500 m in the distance curve. In the "loop" pattern, whatever the shape of the route followed by the individual, the distance curve shows a general tendency of the individual to move away in the first hours, and to begin returning several hours before the end of activity. The "ranging" pattern is represented by characteristic curves in which the distance increased steadily for several hours up to values largely exceeding 1000 m. After this increase phase, the individual may or may not perform back and forth movements, but always staying far from the initial point. As could be expected, the distance curve for the "zigzag" pattern does not show any regular trend. When considering the 500 m limit defined for the "stay in a small zone" pattern, we noted that in 19 of the 26 male sessions the first excursion beyond this limit occured before 200 min of activity, while in 8 of the 10 female sessions, the first excursion beyond 500 m was observed only after 200 min ( 
Distribution and succession of movement types
Two thirds of the radiotracking sessions (24 of 36) included fast movement, slow movement and zone activity. Eight (22%) did not include zone activity. Three (8%) included only zone activity. On the whole, slow activity (zone activity + slow movement) amounted to a high proportion in females (80 to 100%), but a much more variable proportion in males (29 to 100%). Figure 10 shows the distribution of the absolute time spent by males and females, respectively, in slow activity. It is noticeable that the slow activity of the observed males was very irregular in duration and could be as short as 2.5h. Conversely 90% of the observed female sessions were characterized by slow activity exceeding 10 hours (x 2 = 4.862, 1 d.f., p -0.02).
An analysis of the succession in time of the 3 movement types allows one to define 3 different situations:
(1) The first one concerns individuals staying constantly in an activity zone (1 session for a male, 2 sessions for a female).
(2) Sessions including at least one activity zone, are observed 25 times. In this second set, we found 16 sessions where zone activity begins early (less than 1 hour after the onset of activity) and close to the starting point (less than 500 m apart).
(3) The third situation concerns sessions not including zone activity. These were observed 8 times, only for males. In 6 instances, activity begins with a slow phase. The number of different activity zones occupied during the same night by an individual was introduced as one of the factor in another segmentation process. This variable appears as the first discriminant factor for TDT and AVR when individual effect is excluded.
Movements from and to the resting place
Leaving the resting place: There are three ways of entering the active phase: zone activity near the resting place (19 occurrences), getting away slowly (12 occurrences) or fast (5 occurrences). In other words, the main tendency was to stay close to the resting place for a while (that we found for 9 of 10 female sessions) or getting away slowly (strategy used only by males). Fast movement, when starting from the resting place, was less often used (only one instance by a breeding female).
An apparent age-related trend existed in male 05. He used essentially "zone activity around resting place" until 15 months old, and "long slow route" afterwards. However, other males less than 15 months old did not use the first pattern at all. No trend appeared with time after farrowing.
Reaching the next resting place: Three distinct ways of reaching the next resting place were observed: (1) The resting place may be occupied within the last activity zone (9 obs.) (2) The resting place may be reached after a slow walk (20 obs.) (3) The individual may stop at the end of a fast travel (7 obs.).
We observed that the solution "resting place in the last activity zone" was less often used by males (3 of 26 sessions) than by females (6 of 10 sessions) (x 2 = 9.046,
No trend can be distinguished with increasing age in male 05 nor with time after farrowing.
Summary of the description and comments
Our results show that two opposed basic strategies enable the wild boar to perform all its daily activity. The first basic strategy is "staying in the same zone" which is represented by the "small zone" movement pattern. The second basic strategy is "ranging only" which corresponds to the night activity during which zone activity is not used. Each of these basic strategies was observed 8 times, and together represented a little less than half of the radiotracking sessions. The 20 other sessions combined both basic strategies. Does one of the two basic movement strategies have priority over the other, i.e. is one of them used preferably except in the presence of some adverse constraint? We must consider separately the female sample and the male sample. For the females (which were all accompanied by piglets) it is clear that the "staying in zone" strategy was the main tendency as shown by 7 "small zone" patterns and 2 "zone near the initial resting place", i.e. 90% of the observed nocturnal activity. On the other hand, only 12 male sessions (46%) began their activity in a zone (the "staying in zone" basic strategy was observed only once), and 14 began with another kind of movement, among which 8 finally did not perform activity zone at all (i.e. they used the "ranging only" basic strategy).
At the individual level all observed wild boars performed zone activity at least once, while only males 05 and 08 spent all night without zone activity. This indicates that "staying in zone" was the more general strategy for all wild boars.
When introduced as an explanatory variable, the number of activity zones used during one night was responsible for the first dichotomy of TDT and AVR. However, the dichotomy does not separate "no zone" from "one zone or more" but "zero or one" from "two or three". Consequently we cannot say that the use of one or the other basic strategy is of major importance in the distance or duration parameters of the daily range.
In conclusion we can say that the daily movement of the wild boars observed during this work can be interpreted through the hypothesis of two basic movement strategies, which can be used independently or in combination. The strict "staying in zone" strategy resulted in the "small zone" pattern, characterized by a reduced range of variation in the quantitative parameters except for the total time spent in activity. All other situations ("ranging only" use singly, or both strategies combined) resulted in the three other movement patterns and in large variations of the parameters, under the prevailing influence of individuals which masked the effect of other factors. TDT and AD are primarily influenced by the period (both are shorter in summer); AVR, DRP and FD are primarily influenced by sex (the daily range is greater in males).
Behavioural aspects
The meaning of activity zones and resting places: The present work is not aimed at interpreting the activities performed within the activity zones. We can only say that activity zones, as well as resting places, correspond to restricted areas where the individual spent a long time. Are these areas familiar, or selected along a random walk? If we make the null hypothesis that the activity zones are found at random, the average speed between zones, or between a zone and a resting place, should be similar to the average speed in absence of zone (strategy "ranging only"). We can consider 2 samples. First, the 8 sessions corresponding to the "ranging only" strategy. In this sample, we calculated the global average speed (TDT/AD). The second sample included the 23 sessions where connecting movements were observed, i.e. sessions containing at least one activity zone, with at least one of the resting places outside any activity zone. In this sample we calculated the average speed of slow and fast movements. The average speed in sample 2 was significantly greater than in sample 1 (respective means 0.827 km/h and 0.494 km/h, 29 d.f,i = 2.106, p = 0.044). This suggests that activity zones were not found at random.
Hierarchy of choices: The sequence of utilization of the supposedly "familiar" or "preferred" places (activity zones and resting places) and connecting movements can be expressed in terms of hierarchy of choices or decision making. A set of elementary decisions can be defined as follows: (1 subadult males, there was no marked preference for one or the other strategies, neither initially (11 "staying in zone" vs 15 "moving away") nor after a first movement (7 vs 8). However, most males abandon their first activity zone (16 vs 2) even though the options "second zone" or "no second zone" are equally probable afterwards. Thus it is clear that males were able to use the "ranging only" strategy and that they tend to give up using the "staying in zone" strategy when they have initiated it. The observed females showed a marked preference for "staying in zone" both initially (8 vs 2) and after a first walk (2 vs 0). But similarly to the males they showed a tendency to abandon their first activity zone (7 vs 3). Breeding females therefore differed from males essentially because they did not use the "ranging only" strategy. But both categories exhibited the same tendency to leave their first activity zone before heading for their resting place.
Discussion and conclusion
A few authors have published comparable descriptions of the wild boars daily movement. Three topics can be considered: the general classification of the movement, the distance parameters, and the time parameters. Mauget (1980) proposed a classification of the daily active phase into two categories: in the first one, a long feeding period is flanked by two short movements. In the second, several movement phases and feeding periods succeed each other. This does not give any idea of the spatial pattern but, in terms of time budget, the first type can be assimilated to "simple" movements ("small zone" pattern, or an other pattern with a single activity zone) and the second type to "complex" patterns ("ranging" or "zigzag" or "loop" with 2 activity zones or more). However, the same activity zone may be used several times (with intermediate movement phases) so that some discrepancy appears between Maugefs classification and the patterns we have used. Other authors do not propose a classification in patterns. Most radiotracking maps in Douaud (1983) suggest "small zone" or "loop" patterns.
The total distance travelled was estimated by Mauget (1980) for more than 500 active phases concerning 7 females and 2 males. It averages 1,500 to 6,000 m according to sex, reproductive status and individual. Grouping data from Conley et al. (1972) , Kurz and Marchinton (1972) , Barrett (1978) , Singer et al. (1981) and Douaud (1983) leads Janeau and Spitz to propose a range of values from 2,000 to 17,000 m. However the mean values mentionned in these works are generally low (around 4,000 m). TDT is generally longer for males than for females. Our results are characterized by a high diversity of TDT and it must be pointed out that an average value around 4,000 m is found in "small zone" and "loop" patterns, while "ranging" and "zigzag" averages more than 7,000 m. This suggests that patterns similar to "small zone" and "loop" were more frequent than the other in the cited author's studies (Douaud 1983 ).
The same papers give a range of average durations from 8 to 11 hours, in contrast to our study where most activity durations fell between 10 and 16 hours. In most of the cited works, females appear to have a longer feeding activity than males, especially after farrowing. However a comparison between those different works is questionable on two points: Mauget (1980 Mauget ( , 1984 , Douaud (1983) and ourselves consider that activity begins with the first movement from the resting place and ends with the first fix recorded at the next resting place. Others (e.g. Singer et al. 1981) rely on the integrity of the signal to decide if the individual is resting or active. The second point concerns the onset of movement. In many cases, we have interpreted as "zone activity" small movements in the vicinity of the resting place that Mauget or Douaud would probably have considered as the final part of the resting phase. A better answer to that question was given by Janeau and Hachet (1988) by using activity sensors. They showed that the wild boar is active for 2 % to 17 % of the time spent at the resting place, and conversely that 4% to 20% of the time recorded as "active" by radio-tracking is devoted to rest (generally in activity zones). In the latter instance, rest occurs in short periods (less than half an hour). The same authors showed that the interpretation of "slow" activities as feeding activity is not always justified.
When considering other mammal species, it appears that spatial strategies comparable to what we found in wild boar, were observed in several carnivorous or omnivorous animals. Coyotes (Laundré and Keller 1981) , lynx (Herrenschmidt et al. 1986) , badgers (Kruuk 1978a and b, Sargeant and Warner 1982) , polecat (Blanford 1987) , and hedgehogs (Saboureau 1979 , Kristiansson 1984 exhibit, similarly to wild boars, the use of small prey-searching areas away from the resting place, as well as long ranging movements between two successive resting places. Conversely to wild boar, however, predators frequently use a resting place just beside the last feeding area, and can re-use it for several days.
In conclusion, we can stress that all studies concerning the wild boar movements agree on the same basic results, i.e. the types of movement, the order of magnitude of the total distance covered, the time budget parameters, the main differences between males and females. Considering the fast connecting movements they usually perform, the wild boars seem to behave as if the areas they come accross were familiar, and as if activity zones were preferred areas. But the latter point would need confirmation by recording several successive 24-hour periods of the same individuals. Regular re-using of the same activity zone has been proved only under enclosed conditions (Mauget 1980) or in cultivated areas where favourable habitats are scarce (Spitz and Pépin 1985) .
One of the major points concerns the relation between activity zones and resting places. The tendency to abandon the first activity zone is observed in both sexes, including females with piglets for which the only movement outside the zone is aimed at reaching a distant resting place. This behaviour could be interpreted as antipredatory: an attempt at placing the bed far from an area where the individual left a lot of signs. It could also be interpreted in terms of social relationship. If we refer to Mauget (1980) and Altmann (1985) the wild boars tend to be territorial during the rest phase. We can suppose that a group of individuals present in an activity zone disperse from it to reach separate beds.
The present work proposes the hypothesis that two basic strategies can be used singly or in combination by wild boar, and that the way wild boar use these strategies result in the observed pattern of movement. On the other hand, the quantitative parameters of the daily range depend, by order of priority, on individual, sex and time of the year. Some questions stay unanswered: is the continuous use of "ranging only" possible? Do other movement patterns exist in the same population or in other?
Finally, every interpretation of these movement data in terms of activity is questionable without specific activity recording. However the gross distinction of "possibly feeding" (with two movement types: slow movement and activity zones) versus "non-feeding" (fast movement) leads to interesting results concerning the hierarchy of choices, which could be very useful when relating movement results to habitats and resources.
